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(57) Abstract: 

PURPOSE: A bio chip, an organic substance measuring device of the 
bio chip and the method thereof are provided to simplify scanning 
devices such as DNA chips, protein chips, or peptide chips which 
analyze binding reaction of organic substances and reduce the 
analyzing time period by using a circular substrate and increasing the 
binding reaction speed by stirring a sample solution by rotating the 
circular substrate. 



CONSTITUTION: An organic substance measuring device of a bio chip, 
which includes a substrate, a center hole formed in the center of the 
substrate, an organic substance fixing part formed on a most edged 

area of the substrate to be arranged with organic substances, and an information part formed between the center hole and 
the fixing part and having information on the organic substances, includes a spindle motor mounted in the center hole for 
rotating the bio chip, first and second light sources for radiating light, a mirror part for alternatively reflecting or transmitting 
the light from the first light source according to a wavelength of the light, a head part for radiating the incident light from the 
mirror part to the organic substances on the bio chip, a detection part for detecting light emitted from the organic substances 
to analyze the organic substances, and an optical pickup part for recording or detecting information on the organic 
substances to and from the information part with the light from the second light source. 




COPYRIGHT 2001 KIPO 



Q For more registration information 



1019990047571 



(19) CHffe!^813(KR) 
(12) g^^Si^M(A) 



(51) Int. CI. 
G01N 33/48 



(11) SJHSm 10-2001-0039264 
(43) S3H»» 2001£05S15gJ 



(21) m&^m 

(22) Sggilf 



10-1999-0047571 
1999^10^29^ 



(71) 




(72) wan 



Am^AI^^JH ^244-65# 



AIS^SAISfer?:H5Sl85?S0W^603-1005 



3}|E£3AI<L^SS20JIttM805-1001 



a^l£^^A|So^HI^3Safei h 0Hiiea-608 



(74) CHai oj 



Ai#^^A|Aii?AiiMl326-17¥^OHI^5oi-i4io 



(54) t»K >i 2 a a jsi AM gg ¥ ^saa 

DNA S, B^S m mm SSoJ = bFOI^SHf H°i £X\\ i^i ^§»fe §x| ^ CHI 3°^, 

j\E2i g^oii gaasr g^aa, d\s »ai s^oii ^mi sssoi anas *sai in n 

e^^HF afll SSI H§¥ AhOI CHI 1£EIH ^ffll £2 011 SSS S£¥S ? 

£S bfoi^^e seh oil ssfsm. bfoi^4'°j aai saoii aiss^s an bFois^s sisaisj 

Cm, S90£¥EI S8 SSAI3IH »8 ItoH bfOIEgo] «M EJAFAlEiCf. 

01 Of , m\\ IS^^Ej &!A^i g#¥£ SAW 31 ^xll g§! S^oHl, §^!2¥S S6H bf0|°_S 
£J §£¥011 ^Ei £U1l SI 1 Oil CH& §SI }|* ^ ££i[CL 0121 ifOI, £ 3 ?«0I aB 

skm 15 bige ^ ai& ssoi asm, utoisas sisai^ Ai^g^e ay(stir)Ais^ss 
xtssm, ais, *js:»§. ^sj uigm ^ ^oi ss aaons sai em. 



e ie e »aoii oae sbs tnoiagsj soi^ awe 
£ 2^ s vaou me ass tuoiassi ?5§ get 
£ 3^ s ssoii aje bfoi^^Bi gal 1st ^saf^ sw^r eb 

£ 4u ^ 1^ bf0l£*J°i « Ml eSUf A|££}°J ^Olb ^Si EB 
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£ B8S ti\Q\2.&0\\ ae 325, ONA S, B^S & 5^ofb tUOIfiSS axil 

oju_^o^ ( ^soh LH CHI AH 0|£3&, 4>££§K ^Cl|CH^±(van der Waals) blg^ All 

31 bl5H 30 LH XI 300HH SE e*5K)l SUM ?\X\D\ ffiSXISK ^CU^XFBj Stf 

nasi 4of sjofxi ^soiiahe e*se ^mm %x\%> ^ aa. 

Oiae mgo « x ^ f - XF£f pH o aiehjho^ oiAj^ 4, oi £ s ebsck 

0|£F B0|, CtB S»B filAJ^fc ^S^Xrl ^OIOIIAI aiflHSUl §£|» 4> Sit CI. 3 0}|^ All 

£ S^OIIAH All SQt £]<SM SBSte afB^S (membrane protein), DNA2] *g A1SM °J^SF^ 

S£IH^aai£EJO|E(olioonucleotldes)U ^JEIOIE (Peptide Nucleic Acids : PNA), QSjzrsoil a 

oisfe srai , dhaibsb ^ssste ^± soi sicf. 

nam, ois ai eh a- ^^^2^ aerat S98 ei^eei *jcf. 

%D\M%m 1\E DNAS S0HJ|te SHE! Ale HdFg (Southern blotting)^ 1975^ OIIES 
(Edwin Southern) Oil 2J6H ^ElSJbCII , 2^IS§E5 DNA £2JB 3 J I Oil CCFdf ^e.|6hQ1 L|§^^?^a 
(nitrocellulose)Lf UOIS £i ^£11 £J (nylon membrane) HI »g 2*11 3IB&0II OISAIS ONA S^SSI 4fCH 
fl*IB SXIAIL'W. 

3 ¥1, Hfll&OII 23H DNA S^OII SS(probe)S°SA] SAW 1?I£J±£ £A|£J 2£ h oF3XF SFb 2 
3|A|ffl£| ONA E~r RNAS £ = CF. 

H2.IH, £CH£! DNA £b RNAb SB(hybr idizat ion)# S8KH 3818 t h 4 s Site DNA 

S 2|0|| a&£l°£ $HW oFi=r g^lAHlM jf*i ona°j ?|X|B g* 4= SI 511 SCh 

01 »B8 ^SoFOI RNAS ^*!6Fnr E£ SSI 9 (Nor thern blotting), EttfjaS S*l3*te ?||±@ SEH 
(Western blotting)0| :H^£l^bGH, n Siaib b|±oFCF. 

oias did&£f ai^Esi aui oiss ar^ s^aase «s*t e?i4 sisae, ^b^, ssiaf 
s &s somi ai§s2 ai^Qi. ch^ssi ai&s 4=3 ai^aa ei^eoii cms 3oick 

0111 S3, 4^HI S^ll ^FXIH M<££ UH^£! DNAM B!i 2?, ^XFSJ 

^ 1, 000,000311 OI^E^AH, 0H¥ Cf^^ ?51 D\X\H SICK 

zidiE^, asaa aeiEsj ss^soii oh¥ ^guisoi nfiam, 01 oil i^f % 

s ^e^^f Aiy zian stm& x^e nfi^ «ia. 

oia& gmsi 8H2s^i ^lafoi cf^hj aisau ^pjei pis ^isj ^ixi(aa) ^ixioii oixf^e^ m 

SA|3|b brOiSij(biochip) 5|*0| 3HSf£l»CK 

bfO|S*J(biochip)^ Af§£|^ ^ffllSSSI CHI DNA &S(probe)0| AFgE] "ONA S\ m±L\ %^ 
stEH£|£Sg6!(bacterlorhodopsin) ^Hf B^SOI AfgEJ ^(protein chip), AIIS« 

AilS 4' (eel I chip) 4* SICK 

01 dF0|£S(biochip) &S0IIA)fe Smsi S ¥1011 g#^J grS(probe)B B2|A|9|& 301 gflSQI, 
DNA iJ°J ^1^011 °JofS 400,000 SS(probe)S 5I&0II tiH s A|1J 4^ SICK 

DNA i§ p|e S£ o |01| a o t§[ g^|AH^M D\X\tr DNA bH^A|^.i 3E£, 3 

SS DNA£f QIXIHJ DNA A|££f£| SSfhybr Idizat ion)S SoKX 0J XI A|£lH£j DNA0II §Si BOHH 

= Q| MSSCL 

0(51 Al. ^& h (hybridization)0l^ DNA S3|S ^^of^ 0H3ld (aden I ne)-EI S! (thymine ) , ^Ofy 
(guanine)-A|Md(cytosine)^2J 4^^^^0il 2J6H ^e^SJ g5|AH^e ^2X1 (subsequency)5| 
A-jsL ^^o^ Qi M- ^ E ^1 C| E ( doub le-str anded ) DNAM l^ofe 3M °|[||tiCf. 

OafAl, 0IXI2J DNA A|^5F 5IS0II DNA &S2f M^m oM\S& DIE R&0\\ ^0\D\\ Sill, 

DNA BS0II4 ONA A|S Eb 2S(hybr idizat ion) mo\\ CHM ^E^!C|E (doub le-str anded) DNAM ^^ol 
S XI ( label )oF2 AI^LH^j DNA «^|^^01l Qif[ §31 a h 4= SICK 

BB. DNA SI Hl^b 51^^011 Ai ^IS M£I^WiaiE£j0|E(ol igonucleot ides)M S.^^01 BUB E1E 
E h ^SSr 0101 ^^(oligonucleotides. cDNA; complementary DNA, PNA;peptide nucleic acids 

m)m D\&&m ay& ¥^xi^ Us 4* sia. 

51 SjJttH S^ESI SSOil/d aroi Al§£|^ £Sdl^3dHni(photol ithography) D\^m OlSSt 

01 £1 3ie&01l ^011 °J^sh( p hotolabile) tf^^S^ e^(protect)^ 5H 5H EJ S^l^h 4= Slifr 

^§5IB EgJsm, 5S0^3(photomask)M O|g5f01 ^|j|oi|Qh SlOi^Oj 4 s 

Sl^ ^S^IPI- ^^£IE^ §fCK(US patent 5,143,854) 

&1M0II ^Olofe 2J2TSI S^IME 3 ^ CHI El^§[ £r^^§^ MS£I0H S[OH ^ 01 SMS ¥1x1011 

s^pf m ^H^i asaa. 

n cFe. £}mo\ %i\mm iooH^h, cfai emsFoi as nuenj ssaF^a(photomask)s oigaF 

01 Pie ¥1011 >d^^E^ g[^5Fb ^Si ^l^6F^I £12 ^HF^IE^ PI& ¥|£J ^Stl ?|X|01I S oh ^ S 
JIAI^HJ eaiUHMfillEEIOIEPF S^SOiSCK 

CFE aaS! H&!£i2J 3^£f ^01 ^2 £i±n(pjezoelectric pr int ing)g>^OII 2J5H 4PFXI S^l § 
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01E o\Um 2J|^E£ a*A|31 52 ¥|0|| Sim «!£h8 aSSt^ SSOICUUS patent 5,474,796) 

¥ yflH^ 0| 01 DNA§ OfO|H£^5i!(microspotting) S^'SS PIS ¥1011 ME|£r ^301 

£1 fed (Science 270:467-470,1995), n^E£ DNA Ui Hl£t h 4^ StCfe ^SUf CHif«tt01l HI^OI £Jer 
B20I £10H DNA S fll^OII ^£ SICK 

^HWS DNA §?, H2gJ±IS g£FE M£ QB ONA ^XFMOI H36i BD\m Sffe M^l 
°J ¥1011 Hfie^2£ HH§£! 301 ^SOICK 

^(hybridization) S^l ¥I6HA1^ gJ^*|E£ SS« ^S8feQI, ONA £8 ARtl D\Bm 

A}88}££ 0|»a 3IB 21 ^8^1 ¥|5H omill ±3HU^ 4= WOII KW. (US patent 
5,091,652) 

SEff, A| = LH2j ONA 3^011 »S(probe)0|l 3&(hybr idizat ion) £PI ¥loH B£ %^0II °]oH 

fiffl^XI 01S6^I £|E£ E*!0|| Aiaoi a £131 ap, 



§EH°| tttOISS » D°| 41X1183 ^§ SxlOII ^CHM^ ^MIl} »S ^HISOI &24CK 

SJffl, b r 0|E£J°] EHE! 898 5S8PI ¥l6HA1i=r §d|^ SISoHI AI2JB SeCK 

S H e h S8 01 a & £HI88 SH28PI ¥l& 52^, Hl£ UISOI HB5HI. 38 gf°l A|££E MS 

oi ^fe^cs. mil M^oii cutf as §s§ uss 4= h& dioissa* n°\ m\\ m% ^ssxi 31 ^ 
§ a JS§ assfeai □ ^301 aa. 



e sfgsi tuoisss ^isa, 3i»2i g^oii saa^ e^am, ^§ xfdi g^oii sijm 
oi dn^@ £§i sa 2§¥2t, j\m°\ w&mi} aai sa 2s? afoicmi aai ssoi cn& s 

OPIAi, SSOIH, ^dl(glass), 0\B%W\, Sdl^SUI Ol^(polycarbonate) , 

PEKpolyethylene terephtalate) , SI! (pol ystyrene) , §EIH£l±! a (pol ypropylene) g CH!^ 8m 

S Ol^OlSICf. 

□an, ^fli ns^ei aai siJMg ^^21,^^ ^i&oii nssoi an, nm°\ $\x\ou wa- p 
e mil saoi s ^ra ch ^di, x\m ^ibsi ^^^^^ § 

E£l, SS^Oll^ ¥1X1011 §S§ ¥I§H ^§tl ir^(slit)M0| D\£ ¥lx|0|| 

□ & §SI ¥|6H ^%!0I l^^CL 

®D\M, Dim ^^lOil U\m ^01 PMP. 

□an, ¥i xi on m OiE 6FUS 0\£o\0\ SSthCK 

^ gfaoil 1^ bF0|Et!2J Agfll MS f§§il^ arOIEU^ m&%$\ S*ta01 ^0|2SM tl2A|3|^ 
HEI2K HI 1, HI 2 ^^Hl, HI 1 ^^E^^Ei E'SS WSOII djy ^^^IE 

^ ^AFo^U ^UlSfe Dia¥£f, Dia¥^¥£i EJAF£|^ ^1 tiFOIS ^xll ^SOil ^Mo[^ 5]|E 

Oj^lAI, o]|E¥^ b^OISiJ^ IIS S82S OlSan, Q|Ei¥^ DOIBSSj aia(dichroic mirror ) , 2 
£¥i= APO(avalanche photodiode). PMT(photo-mui t ipl ier tube) g CHE 8IUS OI^CHSICK 

□an, DiEiva s#¥ afoioii^ a siei , gy^, a soi ^x^e^ uh^eich 21a. 

£ ^S0|| If a bFOIE^J^J ^SIM EEiOII &D\ ti\0\9.&m S^ofe b[0| 

E1J2J Sfl S1J01I A|S§^ie Wn brOIEiJe SJ^AI^I^ BUM, S^lE^¥Ei SI ^#A|3in ^# 
S SS 5||E¥S EM bfO|E4'2J ^^1 AhA|3| ^ ^^1 MS^¥Ei &}A^ SB 2^¥ 

S 2JAFAI31 « SI SUB B?||£f, S5|S¥M SoH W0I2S2) SS¥0il ^xll SS01I CH 

e ssi ^i^ % s^sfe bpiis oi¥oiaa. 

Oj^lAj, bFOIESM £l£A|3|*r E^fe MSOI USS bfOIEij ¥1011 D\&m id|^ B^|£f, 
bfOIEij AF0I2J ^yxi| S^Oil Al^g^e BPlia, bFOIE^e SISAI3 Al^g^i %^A|3|^ B3|| 

s oi^oiap. 

01 £1 ^01, ^ □ =?£0| 2}&5\0\ HI 5 blgM 4^ SSOI 2iE«, dfOIE^i 5I2AI 

31 AlSgsilS H&>(stir)A|31^ES ^ES S^AI^* B^AIS 4^ Omg| 

bfOIESOJI AI^OJI CU^ §SI JlSSm. AIS, al!} S^J LUgg 4^ 2!0H g^J 
§S ^dlOIIE ^d|B SSOI SMW. 

^ ^S2J §t! S¥el £21 ^A|01IS5| &M\m ^SI S^6HU 

aom. 

S ttSOII brOIES * DS| ^fll §U ^SSXl ^ *S ^S°J b^^^ ^AIOIIOII CH ohOI §¥£ 
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E2M ££5K)1 ^Sof^ P^HJ- 9P. 

B ^SB e^, 1 ^ P±B E P0| tH (compact disk driver)*} dl£°! ? s ^gf AfgorOI X]D\2\ 

910\ 23EM ^9 * 2il »Ei OHiai, «xll SSCHI CHS Sfi US S^Oi SiOl MSBJ ^21- 

sai oif noii am &e §s§ <m^o« 9 « sick 

an, s 99011 mm aes a^oisssi psa 9P. 

E 1 ^ E 2zr £ 9 3 Oil D£ 0K)|££2l SOI^b AfAlE 9 §£E£A1, a gfgS| dF0l£S 

s £ 1 9 £ 2011 eais bF£i atoi set sehsi ?\mm a>skp. 

nam, 3 pi»s 3ieg 93011 §2ej:q ^xii saoi 93°] 9a sa ^g^g, 

aai m§i ni¥2[ g^s moioh gggn an 5901 cue ^aoi ai^ nam 

D\mm £J2A|iJ « SiE^ Pies) §£¥0|| H^EJiir g^*(hole)£ 0l?O)X| MP. 

0\DIM. D\BB WSJ. gS| ¥3IS0IP OrBi^lP PET(Pol yEthy lene Terephtal ate) , Sai^SUI 

OIM(polycarbonate), S&l:*:Se!!(polystylene), *EJH£Sgy(polypropylene) S3 HgXf fflSf 
1 * SIP. 

Et!, afll 8S£ DNA, RNA, PNA(Peptide Nucleic Acids), sam*Taai£POIE(ol igonucleot ides) , S 
POIE(peptides), B^S, afll^(membrane), S±H (polysacchar ides) , SSI (ant igen) , SSI (ant i body) , 
AIIS 58 OlgStbBI. £ 1011 EAie dr2[ 901 9ttS PI&SI ^ XHI £9 H2¥°j 52011 = ^XllMHOI 

3*?S9°£ £ioi an, ^ie^si axioib ^e^veisj jai, 3iesi 3iss££^ei°i ^ h E) 
oil ma pa aai s^oi sbeioi ap. 

OUIA1, PE SSI §§°l 5101^ 0119 §01 DNAP U P0IE(pept ide) SSI S?, 921 /HSOIU OfOlE 
A1S0I Pff ^XrS £101 SUB, 92 g^OII CHSKHfe gag} ^§0| US £10) SIP. 

nam, }iee aioix-iss oissioi ?i»oii cn*! gat ^ 2^e^ e 2011 eaiei ma 901 

£1 §S¥01I 9S& Z.^s 9fc £3J(silt)8S el^p. 

01 ASdSE ^AFSE^AI = (Au) Eb ^ h ¥Qls 1£| if^M 3iJA|^ HI^P. 

01 IB, ^leSI LHOII ^§6f^l fl8H 4^1 §01IAH OjE SmS| ^1 

^ ^^ie^ o[n, 01 ^i^ pe ^3 ^m L\^D\\ ElOI^P. 

0|2f 901, §S¥ LH£| flflOII Pill: ¥iK fi!AK 6hS §21 1^ ^'^M AFSS^U E 

fc a^i. x^i ^^i a^sfoi as ^ sip. 

nam, ^yxii ^ieoii ssai^pi ^hsh -nh 2 ^ip -oh m°\ vmum d\e mmm D\mm n 

aHl(graftino)Aiap. 

0101, SS£l4:IlE||ni(photolithooraphy)U 3 51! ( i nk j et ) <=2\ a 0 ^i A\go\<X ™X\\ iSI ^ie ¥1011 
A1 9«A|3|^U 0101 Eb ^aiM S6H ^8 ^xll MUM ^5!g (spott ing) A|3I b £28 AF^SFOI 
^l&OII ^^11 SSi SSAI2JQL 

01 EH . SMI SSS E 2011 EAIE! bf£F 90| XIM^s^^^ §^^t §1^^^°^^ §^ ^E 

»S dH9AI!lJP. 

0101, m^mm^ Bf^^l ( label (ng) A|EJ AlSgsija 5|B ?|0|| 2§S ^»| M = M g&.^ei ^ 

» SIS ^oiWM ^1A|?J Pi, <^^^l g& h °l §£§ 2LIE1III ^ SIP. 

01^1 A) , A|^b PCR( polymerase chain reaction) §S| &g°£ §^£|H, ^Set 5X1 g^OI 
8 ^EHOIP. 

1^, &S(probe)S EU (donor) a ??» (quencher z± mi\0\\ SXIEICH SiOH AI^LH oH&^im 
S| ^bj^ s ^o|| oj 5|1 9% ai^^^ umfe ^gog n XI £1X1 SXFSI eJXI^ ^E SIP. 

as. sxi sijb aiss a#8K>i ?imoi ai^sf ga i^^ie °ixmo\ g^e ^ehoii ^^1^1^^ 

99SK« ohMOILH^ OIIAIPS ^^01 E(ethidium bromide)M AfSSfO), 0151 (exci tat ion)S01l 2| 

m oi^ieioh ^^afb axioip. 

01 EH , 0\D\SB eilOIHS MS&P. 

0|2f 901, 9^^! S 99011 EErE bhOIS^J^I ^xll E 3011 EAIS ^xll §£! *39»9 Afgo^ 

01 ^ SIP. 

^ 99011 QJff dF0|££°| axil ^^ioPI ?l£! *>x\= E 3011 EA|£| df£f 90| 

(confocal) 9^2) P^B £| EH (reader)* MSSP. 

3xi, e ei oil ax^i ^noi 2§9 a^a ^ie^ s^iom, ^§ eeim e^ h Ai3i ^iee us 
Aiap. 

oioi, ^§|oi aioix-ioiiAi p^ aioixi m^oii PP ^|iij^^^ SiMm>lP ^Hlo^ p 

0IH£°! DldH (dichroic mirror )S SoH ollE^^ SAISO. 

6IIE¥~ aiUOl 2 El Oil 2^P01 5|E.^S| XI99S^£ S^'OIH, Olg^ESf aiai SS| «§og 
?££10H SIP. 

aiiE^ sa^ aioixi cue^^s ss^ ^i&sj Ay^i rn^ow ^oisi^ ^s^x^ oi^iai?!!! ^# 
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opiai, asa aiom sea msoi a^i (a soil aoiassi Di^g sas^i su, gem £UE£i a 

S§bHa(photo-multiplier tube ; PMT)0|U APD(Avalanche PhotoOiode) 1°| SPl 
a CM ^JI xHdlEIH ipajSCh 

SSbHSOlU APD 18 SgbH ^CH ^S^h m®M£ £P ED\ b^O) 

oi in, * ^xi oi^si sssna MS5fe s^oiib mu £ir § 0|&2j aioixhs 3fo £ ao) 
xkwai as m§* zmoio* bboii wen :h°j ai ^oii cm ^ssm. 

ff B , S!S>8 3|B£ e£i(spindle motor ) CHI 2J6H SIS SMI £J = CH|, S^B }|B0I mEo\^ §2! 

gt&oH §a g« °]oil ^£2] §XIB ArSSrOI 832(8 ^SoKQ 838 ^8 

ofe g2<2] ?|x|0|| CUB §£§ ^ CH A|S£f SUB £. h S(probe)2] §S1 8 4= 

01 flMSS g^CHlur S^IS P ^3 (compact disk) Oil AhgElb 5m aS2S S3 Oil USAI^j *y 
HISS2I §Si 3>mB ^ ^fel S*!^ q^a( compact disk) »*|0IU I\D\U±3 8*1 

mm a>ss>s baiaisoii ai & sau sAjaa, mm hsb * a a. 

□ £13, a XII 8 SI «2| 88^8 B*!A| 2*011 gfl8 988 OlfiO. 

*8I, 5|B £3011 23EI01 2Jir 88011 AIS LH 01 £fe 8SI8B0I *Ml*EIO] 8B81B CHI Oil ^ &g A| 
D^H^, £ 4011 £A|£ ^0| HH, 8B0I H§9 SfifB 3IB ?|0|| SIB afCH(bar)U 2! 

«^2j jiei 8 £12. jibhj- s&a 3ib afoi2j gxu m^oii Ai£g™8 « t 3 gig 

U2A|^ A|£g°»M ^Al^JCh 

^, SEta 3IBS sJ2A|3|3 A|£g°»8 jn^(stirring)A|3|^ sUfS 28 4= 2i°E£ A|£2J S^8 

oi 5i a), a^a ^ib *ioii ^oi^ ^i^g ^aiggoi m^m ^ 121 ^^if s§e 01 

S8P. 



E m%0\\ K\B ti\0\£&2\ D2J ^^1 MS ^ ^S^SOil ^CHAi^ t\mi\ alf^f 2iCK 

5!JJH, S 3^8 ArSSr^l dH^OII DNA SOIU H^&l el (protei n) S, 8 £l^(pept ide) 8 

g»H, g 5ieS USAI31 Al^g^lM m«Kstir)AI31^H^ 28^S21 ^01^01 

5iwi. g a s h s§ a^a 5i & lhoii m\\ ai^oii cuti ssi ai^, ^2j uis 

01 ^ gg^ LHgM SoH SSX^S ^ ^S2J 51^ Ar4fS ^'I h oHI 0|L|6lb S?l CHI AH CF^&I ^3 ^ 

^soi ^s8s 8 ^ sie aom. 

CCF^AH, B 8g°| 3183 g?lb 8 Al 01 Oil 5IXHS Li§2^ *^£Jb 501 S?2J B 91 Oil 

2J6F01 §5HI10^ SQ. 



8?8 1 

&D\ D\B9\ D\S S^OII afll 1SM0I HH s^l ^^l SS H§¥; □£I3, 

^| 3|B2| ^^jail 88 2§¥ AfOIOII 1^£IH, &5| 8fll sSOII CH& §£§ Stfc Sfi¥S 
?^£J^ ^'25 oFfe ti^OISg. 

S=?S 2 

HI 1 Q0\\ SiCH AH, 40| 5|B^ £jl2J 51 ^§25 5fe dFOISS. 

a?s 3 

HI 1 8 Oil ^iOlAi, 40| 5|BS S£l(olass), 8EIS, Of3B3l. 8£l^fim0|e (polycarbonate) , 
PET(polyethylene terephtalate) , fi£l ^g^l(polystyrene) , B£| H^^l §1 (pol ypropylene) 1 CHin 8m 

8?8 4 

HI 1 8011 2iCH AH , m\\ ^S¥2| ^xll ^l&OII H§£J01 □ 

12J ?| XI Oil 0}£f ^Xll sSOl 2^£J0i 2ib ?§2S ohb HfOISS. 



8-5 



1019990047571 



5 

HI 1 SOII 2J0U-I, 45| 4SJII SS HS¥°I aHI SUSS 451 5IS2) IIS ?}g2Sfc 58!S 2.^° 
£, 451 5I»2J SS°£fe §S!S 2|E»S HHSEIfe 2i ^§°S olfe b|OI2S. 

a?S 6 

HI 1 SOU 2J01AI, 451 gavoilfe ¥1X1011 □& §Si ¥I§H 2/3S ^3S afe 65!(slit)S0| SgEI 
3. 515 flXIOII □ & §Si ?ISH 515 gaol §4£li= 2« ^§2£ Slfe blOI2S. 

a?s 7 

HI 6 SOII SiCH AH . 451 515 tfg 651011 b|SH 501 CIS 2S fS°£ oils HI0I2S. 

8 

HI 6 SfOII giCHAH, 451 gag 3, gf^Olfe W 0|E S|L|°J as "S°S Slfe b|0|2S. 
9 

5IS40II g4#, a 31 SSSOI UH§@ aHI SS 451 a»l SSI Oil CH& §Si 3ffe SS?£ 

94£ife bioi2 a si am ss ^ssxioii sioiai. 

451 UIOI2S2I 141011 S*tSO\ 45| HIOI2SS SJSA|5|fe ±5!S 20; 
Si ^Solfe HI 1, HI 2 SS; 

45| HI 1 §S!°£¥EI gfSS §S HI SOU £je!»2S EtA^5jU ¥31S|}= DiaV: 

451 D|£1¥£¥E1 gJA|£|fe SS 451 d!0|2 g£| SHI £3 Oil £A|5|fe 8||E¥; 

451 aHI SS£¥9 US 3#olOI 451 axil lil S^Slfe HEIH, 

45| HI 2 BS°S¥9 O o l i9 g2£ a HI SB Oil CHS §Hi 451 d|OI2S2J 4S¥0|| 515 % S# 
5|fe S^2¥£ 94£l = a* ?§2£ Slfe WOI2S2I a SI S§ ^SSII. 

s?s 10 

HI 9 SOII 8101AI, 45| S|IE¥fe 451 dlOI2S21 X|g |}g£l OlSEIfe as ?§°S Slfe d|0|2S 

21 axu ss ^ssn. 

S?S 11 

HI 9 SOII ?iCHA|, 45| D|£i¥fe ClOiaS^ D|£)(dichroic mirror)2J 2S ?§2S Sffe d|OI2£2J 
axu SS ^SSAl. 

a^s 12 

HI 9 SOII gJCHAH, 45| APD(avalanche photodiode) , PMT(photo-mul t ipl ier tube) g CHE SH4 

2J as sib bioi£S2j axu ss 493x1. 

8 ¥8 13 

HI 9 SOII 2JCHAH , 45| 0|dH¥21 St¥ AfOIOIIfe » SB, S5. 5! #01 ±X|3SS HI8EI& 3S 5 
S2£ Sffe d!0|222| afll SS 499X1. 

a?s u 

axu ssoi 243 axu ss :z>4¥£i 451 axu ssoii as is5i 515s §s?i a& 

b|0|2S21, ±08 EE1, SS!, 5||E¥, SSJ2J¥ St 1 949 dlOI2S°l aHI SS 4S&S0II 

SiCHAH, 

451 ±5!S EEiOII 451 dIOIESS §*}6fe HI 1 93H; 

45| WOI2S2I aHI SSOII A|eg5!)S tfH, 451 d|0|2SS Sj£!A|5|fe HI 2 9511; 

451 Sa°S¥E1 SS »SA|3|2, g}SS SS 451 SIIE¥M SSH 451 dlOI2S2) aHI SSS 2JA| 
A|3|fc HI 3 £1511; 

451 axil SS£¥EI »sa SS giMA|31 451 axil SSS £*!Sltr HI 4 9511: nan, 

451 1}S|2J¥« mm 451 d|0|2S2J §H¥0|l 451 a»l SSOII CHS §21 5|i? S! SSolfe 

HI 5 E+5IIS OI^CHIIfe as ^S2£ 51^ d|OI2S2J a XII SS fSSS. 

a?s 15 

HI 14 SOII SiCHAH, 451 HI 2 

451 afll SSOI dIOISg ¥1011 51 SS S£lfe 95||; 

451 5IS21 b|OI£g AIOI21 axil SSOII A|S§5!JS Wfe B51I; 

451 bfOISaS USAI31 451 A|S§e!jS *f<yA|3|fe 95IIS Dj SSolfe aS fS2S Sffe b[OI2S 
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